Survival curves of glutathione synthetase deficient human fibroblasts: correlation between radiosensitivity in hypoxia and glutathione synthetase activity.
The role of intracellular non-protein bound sulphydryl compounds (NPSH), and in particular that of glutathione (GSH), in the response of cells to ionizing radiation under different O2 concentrations has been assessed using cell strains deficient in glutathione synthetase and exhibiting different NPSH levels. The cell strains used originated from patients with 5-oxoprolinuria and from their relatives (heterozygotes and proficient homozygotes). No correlation has been found between NPSH and GSH concentrations and radiosensitivity under oxic, aerobic and hypoxic conditions. However, a highly significant correlation has been observed between radiosensitivity under hypoxic conditions (and therefore the oxygen enhancement ratio) and the glutathione synthetase activity, suggesting that synthesis of GSH is required after irradiation. In order to explain our results we postulated, beside radical processes, the existence of a GSH-dependent enzymatic repair mechanism for N2 type damage. Hypoxic radio-sensitivity measured with survival curves would result from the interaction of both competition and biochemical repair processes.